Acinetobacter baumannii is a Gram-negative opportunistic 'superbug' that causes a diverse range of nosocomial infections, primarily in patients whom are immunocompromised, such as those within intensive care units 1 High levels of innate and acquired multidrug resistance mechanisms represent a leading factor in the pathogenic success of this organism. Intrinsic resistance mechanisms include low outer membrane permeability, production of chromosomally-encoded antibiotic inactivating enzymes and efflux pump systems 7, 8 . Acquired mechanisms contributing to resistance include the uptake of foreign resistance determinants via horizontal gene transfer 9, 10 and over-expression of resistance genes through introduction of insertional elements or mutations particularly within their regulators 11, 12 . 14 . Despite the risk this bacterium poses to susceptible individuals and our healthcare facilities, virulence traits including antimicrobial resistance, are not completely understood.
Furthermore, the regulatory mechanisms that modulate these characteristics are even more ill-defined.
One simple yet highly sophisticated mechanism that bacteria utilise to effectively regulate the expression of virulence factors employs TCS 15, 16 . TCS consist of two proteins; a histidine kinase which
In Focus Analysis of many multidrug resistant A. baumannii isolates has shown a high incidence of mutations or the presence of insertional elements in the AdeRS regulatory system, deeming this TCS to be a significant contributor to the observed multidrug resistance phenotype 11, 36, 37 . At a genetic level, the adeRS genes lie adjacent to adeABC, but are divergently transcribed (Figure 2b ).
The AdeR response regulator protein binds to a 10 base-pair direct repeat DNA sequence and modulates adeABC expression 
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Changes in gene expression Figure 1 . Schematic representation of a typical two component signal transduction system cascade in Gram-negative bacteria. Two component signal transductions systems consist of a histidine kinase (HK) and response regulator (RR) protein (green and yellow, respectively). HK proteins are generally localised in the inner membrane and possess a variable N-terminal sensing domain and a highly conserved C-terminal kinase region (light and dark green, respectively). In contrast, cytosolic RR proteins contain a highly conserved N-terminal domain and a variable C-terminal output domain (brown and yellow, respectively). The HK detects the presence of an external stimulus (1) . Binding of the stimulating agent induces a conformational change in the HK (2) resulting in trans-autophosphorylation between HK homodimers whereby one monomer catalyses phosphorylation using ATP of the conserved histidine (His) residue in the second monomer (3). This phosphate (P i ) is subsequently transferred to the highly conserved aspartate (Asp) residue on the RR protein (4). Phosphorylation of the RR induces conformational changes that alters its DNA binding properties (5) modulating target gene expression (6) . Resetting the system to pre-stimulus state is attained by de-phosphorylation of the RR (7) through phosphatase activity of the HK or by other phosphatase enzymes.
In Focus the production of an extracellular protective matrix known as a 
